BACKGROUND
In the United States, nearly 14 million people, or one in 23, are now cancer survivors. Only 3 million people, or one in 69, were cancer survivors in 1971. 1 Family and caregiver interventions, especially those targeted to families caring for someone with a physical health condition, including the large number living after a cancer diagnosis, typically aim to develop family member skills and reduce their burden. Reflecting this, the majority of intervention studies targeting families and reviews of these studies have concentrated only on family member outcomes. [2] [3] [4] [5] An often implicit assumption is that by reducing family member burden and improving their skills, the patient will also benefit. We conducted a systematic review of interventions that involved family members, but concentrated on how these interventions affect patient outcomes.
Based on an expanded evidence review available online, 6 we addressed the following questions: 1) What are the benefits of family and caregiver psychosocial interventions on outcomes for adults with cancer compared to usual care or wait list? (i.e., efficacy of interventions); and 2) What are the benefits of one family or caregiver-involved psychosocial intervention compared to either a patient intervention or another alternative family-oriented intervention (active controls) in improving outcomes for adults with cancer? (i.e., specificity or comparative effectiveness of interventions).
The key questions and scope were refined with input from a technical expert panel (TEP), a panel made up of clinicians, caregiving researchers and administrators.
METHODS

Data Sources
We searched MEDLINE (Ovid) and PsycINFO for randomized controlled trials (RCTs) and systematic reviews
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published from 1996 to December 2012, using the following search terms: family, couples, caregivers, home nursing, legal guardians, couple therapy, family therapy, or marital therapy (Online Appendix Figure 1 ). Because family support can vary by social, cultural and clinical norms and health care resources and policies, 7, 8 this review, which is intended for use in the U.S., is limited to studies conducted in the U.S. We included RCTs involving subjects over 18 years of age and published in the English language. Additional citations were identified from reference lists of retrieved articles and by suggestions from TEP members.
Definitions of Key Concepts of Family and Outcomes
We used the term "family" to describe all those, related and non-related, who provide direct care and support to people with cancer. Although study settings often determine how the person with cancer was described (e.g., patient, resident, spouse), for our purposes we use the word "patient" to describe the person with cancer.
We examined the effect of family-involved interventions on five patient outcomes: quality of life, depression/ anxiety, symptom control, health care utilization, and relationship adjustment. We included global quality of life and physical, general psychological and social functioning in our definition of quality of life, and included data only from validated assessments of these constructs. For depression/anxiety outcomes, we included reports of depressive symptoms or anxiety using standardized assessments. For symptom control or management outcomes, we included reports of any physical symptoms associated with treatment or disease progression (pain, sexual functioning, and side effect assessment). Utilization outcomes included all types of health care utilization, including hospitalization, or emergency room visits, and relationship adjustment included family functioning and relationship quality.
Categorization of Interventions
We created categories of interventions based on common characteristics across trials. Each trial was grouped into one of five intervention categories: 1) telephone or web-based counseling, where, in at least one intervention arm, telephone or web-based counseling was provided separately for family members and patient; 2) behavioral couples therapy or adaptations of cognitive behavior therapy for couples; 3) training for family members to manage or control patient symptoms; 4) training for family members to manage or control patient symptoms or behaviors, plus family support or counseling; and 5) unique interventions that could not be adequately captured by the above categories.
Data Extraction and Quality Assessment
Titles, abstracts, and articles were reviewed by study authors. Study characteristics, patient characteristics, and outcomes data from trials that met inclusion criteria were extracted once by one author and then verified by another, all under the supervision of the Principal Investigator (JG). Only outcomes that were assessed using previously published scales or measures or had clear end-points (e.g., death, hospitalization) were included. In order to determine both immediate and longterm benefits of the intervention, we captured, whenever possible, data at two time-points: post-intervention and any point 6 months or more post-intervention. For studies with multiple assessments at greater than 6 months post-intervention, data from the last available assessment was extracted.
Evaluation of risk of bias was adapted from criteria used by Cochrane Collaboration. 9 We assessed the risk of bias for each trial and used this assessment as the basis for rating the trial's quality. We rated a trial "good quality" (low risk of bias) when authors indicated adequate allocation concealment, a minimum of single blinding (investigators or assessors are blinded), and that either intent-to-treat analysis was conducted or an adequate description for dropouts/ attrition by group was provided. We rated trials "fair quality" (moderate risk of bias) when allocation concealment and blinding criteria were either met or unclear (i.e., the paper makes no mention of allocation concealment or blinding) and no more than one of the remaining criterion (intention-to-treat analysis, withdrawals and dropouts by group assignment were adequately described) was unmet. A trial with adequate allocation concealment that did not meet other domains, or did not make clear whether other domains were met, was rated as fair. We rated trials "poor quality" (high risk of bias) if the trial had inadequate allocation concealment or no blinding and/or it clearly met a maximum of one of the established risk-of-bias domains.
We evaluated strength of evidence for each outcome based on criteria used by the Agency for Healthcare Research and Quality. 10 Strength of evidence was rated using the following grades: 1) high confidence-further research is unlikely to change the confidence in the estimate of effect, meaning that the evidence reflects the true effect; 2) moderate confidencefurther research may change our confidence in the estimate of effect and may change the estimate; 3) low confidence-further research is likely to have an important impact on the confidence in the estimate of effect and is likely to change the estimate, meaning that there is low confidence that the evidence reflects the true effect; and 4) insufficient-the evidence was unavailable or did not permit a conclusion.
Data Synthesis
We analyzed studies by comparing their characteristics, methods, and findings. When reported, intervention effect sizes from trials were extracted. If a trial's effect sizes were not reported, but adequate data were provided, we calculated intervention effect sizes using Review Manager (RevMan) version 5.2 software. 11 The effect sizes were interpreted based on Cohen's definition of small (0.2), medium (0.5), and large (0.8) effect sizes. 12 
RESULTS
The identification and selection process for papers can be found online in Appendix Figure 2 . From 2,771 papers, we identified 29 papers representing 27 unique trials that met our inclusion criteria. Details on study characteristics, interventions, comparators and outcomes assessed can be found online in Appendix Table 1 , or accessed in the expanded evidence report. 6 
Description of Studies
Baseline characteristics for patients and family members are found in Table 1 comparing family-involved interventions to usual care (n= 17). Most studies were of fair quality (n=15) and three were rated as poor quality (Table 2) . Trials enrolled either men with prostate cancer (n=6), women with breast cancer (n= 5), or either men or women with any type of cancer (n=7) ( Table 2 ). Studies ranged in size from 14 to 476 participants and included an average of six sessions per intervention (range: 3-10 sessions). Six trials included follow-up periods of 6-8 months after the completion of the intervention, [13] [14] [15] [23] [24] [25] 29 and one followed participants 12 months postintervention. 28 Overall Benefits. We found 13 of 18 trials with no significant differences between usual care and familyinvolved interventions, and five reporting superior benefits from interventions on at least one outcome of interest (Table 2) . Trials with significant effects included patients at all stages of disease. Effect sizes were typically small to moderate (online Appendix Table 2 ). No trials indicated that the comparator, usual care, was superior to familyinvolved interventions on outcomes. None of the studies reported on health care utilization. The overall strength of evidence for intervention effectiveness was low for all outcomes (Table 3) , due to moderate risk of bias, imprecision of the effect size and poor methodological quality. Sample sizes were small and post-intervention data comparing outcomes data between conditions were not consistently reported. The variability in study populations and interventions made pooling of data problematic and drawing broader conclusions across the literature difficult. We found limited reporting of outcomes within each intervention category. This precluded us from calculating more reliable estimates to determine the strength of evidence of each intervention on particular outcomes. A summary of study findings by intervention category can be found online in Appendix Table 3 . Across intervention types, interventions comparing usual care to only one family member, instead of the family member-patient dyad, appeared more effective, especially for managing or controlling patient treatment symptoms and reducing patient depression/anxiety. The exception was couples who reported difficulties in their relationships or were in relatively new relationships. One trial, for example, found that couple therapy was more effective than usual care in improving quality of life at 6 months post-intervention for patients whose partners were the least supportive at the trial's onset. 13 Another found that, compared to usual care, a couples' intervention was only beneficial at improving quality of life for a sub-group of couples in shorter-term relationships. 24 For other patient-only outcomes, however, either no trials or only a single trial reported significant improvements between intervention and usual care conditions. One trial showed some promise compared to usual care, with significant differences in multiple outcomes (patient physical and social functioning and depression) following the intervention. 31 Trials like this, however, were the exception. Family-involved interventions were superior to usual care/ wait list in patient symptom management and depression in few trials, and overall, there was insufficient evidence that these intervention strategies affected other patient outcomes.
What Authors report intervention was "superior" to usual care for physical function, symptom control, and relationship adjustment based on medium to large effect sizes; no confidence intervals or p values reported interventions were compared to other family treatments (n= 11), typically health education or psychoeducation for families. Three trials, however, compared family-involved interventions to individual treatments. 16, 28, 37 One of these compared usual care to two intervention arms, one targeted to the patient-family member dyad and the other only to the patient. 28 Trials were mostly of fair quality (n=9). Two each were rated good and poor (Tables 4). Studies ranged in size from 12 to 249, with a median 122 patient-family member dyads per trial. Trials included patients with any kind of cancer (n=4), prostate (n=4), breast (n=2), gastrointestinal (n=1) or lung (n=2) cancers (Table 4) . Half the patients were men (51 %) and most were married. More than half of the family members were women.
Overall Benefits. More than half the trials assessed general psychological functioning (seven of 13) and symptom control/management (ten of 13), but only three trials for each outcome reported significant findings (see Table 4 ). Trials with significant effects included patients at all stages of disease. As shown in Table 5 , the overall strength of evidence for the superiority of family-involved interventions compared to active controls was low for these outcomes due to the moderate risk of bias, imprecision of the effect size, and poor methodological quality, including small sample sizes. Fewer trials assessed other outcomes. Two of five interventions were superior to comparators on postintervention depression/anxiety and one of three interventions on post-intervention relationship adjustment. For physical functioning, social functioning, and global quality of life, we found insufficient evidence due to few trials reporting these outcomes and inadequate reporting of outcomes between conditions post-intervention. There were no data on health care utilization, including hospitalizations. The variability in study populations and interventions prevented pooling of data and made generalizing findings from any single study difficult.
A summary of study findings by intervention category can be found online in Appendix Table 3 . Of the three trials that compared individual treatment to family or couple treatment, interventions were equally effective at improving outcomes at post-intervention. 16, 28, 37 One trial showed that, compared to a patient-only intervention, the family-involved intervention demonstrated better post-treatment psychological functioning and symptom control at 6 months, but not immediately post-intervention. 28 Results from trials that directly compared different family-involved interventions suggested that some familyinvolved interventions may be superior to others on specific patient outcomes, especially symptom control/management and depression/anxiety, but not for other outcomes, such as physical or social functioning, or global quality of life. Of the two good quality trials that compared family-involved interventions, one compared a couples' education and support group to a couples' treatment group that taught caregivers to "coach" lung cancer patients in coping skills. The interventions showed no differences in patients' physical or social functioning, depression/anxiety or symptom control/management. 39 The other trial compared an education and support group for couples to partner-assisted emotional disclosure therapy, 40 and showed no improvement in general psychological functioning, but significant improvement in relationship adjustment. Another trial showed an unanticipated effect, with the health education only intervention significantly improving general psychological functioning, depression, and symptom control compared to telephone counseling for families. 34 
DISCUSSION
Family-involved interventions in the U.S. did not consistently lead to better outcomes for patients with cancer. The evidence indicated that family interventions were neither Evidence from single trials favored family-involved interventions over usual cancer care for improving depression/anxiety, general psychological functioning, relationship adjustment, and patient symptoms, such as side effects from treatment, and depression/anxiety, although we did not find strong evidence for improvements in quality of life or relationship adjustment.
Evidence, albeit weak, suggested that some familyinvolved interventions were superior for improving symptoms, such as pain and symptom distress compared to interventions that were targeted to patients only or interventions that provided only health education. Familyinvolved interventions designed for specific sub-groups (e.g., highly distressed patients, patients with early-stage cancer, couples in newer relationships) may be more effective at improving the management of a broad range of cancer and treatment-related symptoms and depression/ anxiety than usual care. Likewise, those that teach families a specific skill (e.g., reflexology) to address a symptom or problem (e.g., pain) may be more effective for improving patient symptoms than providing families and patients general support or education. However, we emphasize caution about the broader applicability of any intervention benefits, because of the potential that benefits may be due to chance. All but two of the 27 trials were of poor or fair quality, and although a broad range of symptoms (e.g., sexual functioning, side effect severity, symptom-related distress) improved within a single trial, we found little evidence across trials to suggest that specific symptoms commonly associated with cancer and cancer treatment, such as pain, fatigue, or nausea, were more effectively addressed by a family-involved intervention.
We are not aware of other systematic reviews that examine family interventions on cancer patient outcomes. Other comparable reviews 43, 44 include cancer as only one of multiple physical conditions and do not include comparative effectiveness studies. Unlike previous reviews, Authors report significance of group by time interactions but no data were reported, and therefore, no effect sizes were calculated. Arrows reflect authors' report of the significance of group x time interaction we were able to leverage the growing number of published studies to group interventions into categories that provide useful information for researchers and providers about the interventions types being developed and the evidence for each category.
In spite of these differences, our overall findings concur with previous reviews. 43, 44 Martire et al. reported that family interventions led to better patient outcomes on depression versus comparators, but family interventions were not superior to comparators on patient's anxiety or physical disability. 43 Our review, conducted 10 years after this review, suggests that, despite the increasingly large number of cancer survivors and the important role families are taking in cancer patients' care, limited progress has been made in the U.S. at improving patient outcomes other than depression or psychological functioning through interventions that involve family. Hartmann's more recent review also drew similar conclusions to ours. Compared to usual care, family-involved interventions had small but significant improvements on cancer patients' mental health (e.g., depression/anxiety, quality of life and general mental health), although given the suboptimal methodological rigor of the trials included in the review, the conclusions were tempered. 44 It is possible that if we included lower level evidence from observational evidence, in addition to RCTs, we would have different conclusions. Including RCTs conducted in other countries may also have led to different results, although their generalizability to the U.S. may have been limited. A number of studies in our review were also primarily designed to improve family member outcomes (e.g., reducing family member's burden), not patient outcomes, and this may have affected what outcomes were reported. One would expect interventions not designed to directly benefit patients to naturally lead to fewer patient gains than intervention directly designed to benefit patients.
It is possible that interventions effectively targeting family outcomes may subsequently benefit patients, but the effect on family outcomes is insufficiently potent to translate into demonstrated gains in patient outcomes.
Based on our findings, we have a number of recommendations. Our primary recommendation is to improve the methodological rigor of research to reduce bias and improve the overall confidence in the evidence available. To that end, researchers should attend to issues of study quality, including blinding, allocation concealment, descriptions of dropouts, and intent to treat analyses. Outcome data should be reported post-treatment for each condition for direct group comparison, and when feasible, longer-term outcomes should be included to assess the stability of an intervention's effects. Additionally, researchers should report outcomes according to study subgroups, including relationship of family member to patient, quality of this relationship, and disease stage. Researchers should consider either reducing the number of comparisons or conditions to avoid chance findings, or increase study sample size in order to detect important differences across active comparators. Replication of interventions is a critical next step, especially for higher-quality trials that show significant effects across outcomes, but because family-involved interventions do require a commitment of time and money, their potential benefits, especially if they are marginally effective, need to be considered in relation to their costs.
General interventions for families may not lead to better patient outcomes, but drawing from the limited data we have, family interventions targeting patients with specific cancers, illness stages, related behaviors, or problems associated with the cancer or its treatment may be more effective than usual care or health education only. Likewise, interventions that target highly distressed patients, family members, or couples may have the greatest potential for improvement. Other studies have shown that family interventions can reduce family members' perceptions of the burden of providing care. 4 However, it remains unclear if by reducing family burden, families can provide better care, which, in turn, then improves patient outcomes. Future research is needed to rigorously test this question. Understanding the link between family and patient health is critical for understanding whether separate interventions should address family and patient issues, or if investing in family interventions will provide downstream improvements in patient outcomes.
Future research should identify sub-groups (e.g., age, sex, disease stage or severity, relationship between patient and family member, quality of the family member-patient relationship, etc.), and these groups, along with cancer type, should be examined to verify if tailoring interventions is more advantageous than a one-size-fits-all intervention. Larger trials adequately powered to analyze sub-groups would provide important data for making decisions about whether and which interventions to implement, to whom and when in the disease course. Collecting long-term outcomes that account for changes in treatment, disease progression and symptom burden between intervention and control groups in these trials could also establish the lasting impact of interventions within sub-groups.
Although the evidence is inconclusive about whether telephone or web-based counseling or other supportive programs that rely on technology are as effective as other forms of counseling, they have potential advantages to rural or home-bound family and patients, low-income families, and families who have internet access, but little access to other resources or community support.
In conclusion, we found sparse and weak evidence to suggest that general family interventions are superior to wait list, treatment as usual, or active alternative interventions for patients with cancers; sub-groups of family members and patients with specific needs may benefit more than others from family interventions. Customizing and targeting family-involved interventions to specific subgroups may be the most efficient way to improve patient outcomes through family treatment and requires future research.
